The effect of acylcarnitines on the oxidation of branched chain alpha-keto acids in mitochondria.
The oxidation of 14C-labelled branched-chain alpha-keto acids corresponding to the branched-chain amino acids valine, isoleucine and leucine has been studied in isolated mitochondria from heart, liver and skeletal muscle. 1. Heart and liver mitochondria have similar capacities to oxidize these alpha-keto acids based on protein content. Skeletal muscle mitochondria also show significant activity. 2. Half maximum rates are obtained with approximately 0.1 mM of the alpha-keto acids under optimal conditions. Added NAD and CoA had no effect on the oxidation rate, showing that endogenous mitochondrial NAD and CoA are required for the oxidation. 3. Addition of carnitine esters of fatty acids (C6--C16), succinate, pyruvate, or alpha-ketoglutarate inhibited the oxidation of the branched chain alpha-keto acids, especially in a high-energy state (no ADP added). In heart mitochondria the addition of AD (low-energy state) decreased the inhibitory effects of acylcarnitines of medium chain length or of pyruvate, and abolished the inhibitory effect of succinate. It is suggested that the oxidation rate is regulated mainly by the redox state of the mitochondria under the conditions used. 4. The results are discussed in relation to the regulation of branched-chain amino acid metabolism in the body.